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H l k S§, 71 -S ^.W.ftSfif 7I5K1) MM ^1(1)1 71 £S #3* E^ SE^ £5 S-i 
^M(sol-gel route)! #SH3) S*!tl7l £1'^ S gEsLA.i 

(a) ZM CUe-2. =i"'- S^iKprecursor), §Ki 0|g2| UaiOIM*l|(chelat ing agent )/°tg£ffll 
(stabi lizing agent), £ E -^££ 0|^2J SDH S/E= W OlgSJ ESM(dopant) *Rli£¥E1 

M( SO i)£i sal ear/ 

(b) m 7I5.K(I)°J. 3SK32I £14 gtt'&N 271 IfW-i s£S 5*ft£< &H> 

(c) &>\ 7imi') 22) §£g 5*!S 27| S2J . Si #2|£!££ 2AKirradiation)5f£ EM, 
W> f^J »2|£!£M 3EAh= 301E U|S H m ^MSI SOU fflfi 1 SIEI B3II:1 SjOfE £Wt£ » 



9W3 

E1?h WSm CCJ-Bh 2^ 5*IA|7|7I Wtt BBS] EMSOI Pitt DH° OIIAIE. 
E 2= B B!S'0|| CKf *3<r #m SafA|?|7| Sit* SB2| BltOII Em DH? 3HBfB|fl MAIE. 

e 3- i(soi)°i 3^ aqaa* ziaoiMq°i asrasa- a^aa/aaioisa mraisi wi 
aie. 

E 4= UV d£S £AKI£ §°JI .SSI UWS/7WS£2J iSjMgE. 

E 5^ - ffiS-OI [CI-EI 301 3 SnO-1 71 £5 » #2] £?}E. 

<E3 ?.fl-Y»HI CH^ijiaSI £!3> 

1 : ?\S 2 : 1°). S 

3 : £AI1 71££ & D|i3 2' : 

23°! i£3 
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71 SESOFSfe St gsf&P-l £lit ^S&il m SDltF. g -STSg SCF ?*«Sj£3£ §£] jT°?h s 

SHI §£| Sin? c.„mi 3 tJ ': §1 HH'ilrn ^gSFTII Ll~ §C1| 3*J ; OID 

2 ITSS 5- 1 SEIi r . t hl PO ! Oil s\W - >l 7|9 Efgtforga ic substrate ty P e)2j <=g \ i\ 

& soil □ - & - r&Fs afti mi id — l ->i^= ps j d 2 ast'g is ^ ^ 

J III L I 1 I 2EE 4- ^ fel 0| A E O,^ £ g_| mE r r 

=c,Lr ^ .rji|tj ,p lM us ' mm 3El*r si as y'Q 

i| 1- flu m ?££ 3 3Sti] fe£ «&£( p I her 1 ^~ E i ias n= - 1 £ 

; Jis D3#£ srj ^ds ef ci £! issisi sei a^n 2 

? V T r il Sltf -t-E SA£D| E^ ^Ll- ^E? ^EliLrS ? H 13=! S!E = E = Eft 

pigi^^foj xn^(shieid)£j 7iti S3 : g sut ?£: m m ?m E22 s^hj ciaioii 1 

§^711101 0|E1# EFS°I #£tj| ZhS-Q; 0|D| gqi'EICH&d. as i*l 'l-l(sol-gel)' 

i!sH Sr gSlB OSHtt St 15SI= 201 SXI-EICH S!=C1 #71 SEI£ 

S7I 8AFSFD1, W^AISri (metal alkoxide) EhgJ^J 8*4 LHWIM 3?1S 

■ "1 3* CO SEMA12I §23 
L ^SSIQ. aim 97OTA12J 

s §e&uii i op j?asoi siaoi n§~n i op ^Efs-icfe goui ^Eioia 3eilf, s 



Ansioi nra oiisEiDiEj.t.m= 201 7^fsq. 



s aa"si OA, g§i E[s .oj 715 ^1 =^ <ys«o)s 7|.as *!■ a^ e^ s 
i i-a s*fAi?i.-i m ti'soizi. g isg, - 

(a) ShU QI#S| 3^11(precursor), .SHJ- 01^ iaiOIMl(chelating agent )/°h§.tWI 

(stabilizing agent), ffO|a|SS SH4 01^ §0H S/E^ tlLl Ql^2| ES-g S^llS^Ei l(so 
I )2J. SU| EWI. 

(b) ^-71 7IS£| Si S e.gsi Slifc «I0| s££A1£| &p\ li g^e &7\\, 

(c) m\ m tai?. S^i ^7| #£J g-^ ^ld2.S 5AKirradiation)5fe ENI, 

(d) «7| WS5|i!2.i 5Af£! Sj'iE Hhl 3 Sit ¥M2| fi2| « xHEl EWI! SjCHE 5iJ§fe ^SOJI 
&t.taO|EK 

' s gg-o, ^iffliAia -ge^vsoiafc m= m as ai^joi mis oh hj^h ^oiai^ 

^0L ^012 ^JS^aS 2^01 Ofd ^EHS 2012 SI ^DIS^ aas EFeitra SEF. 

ziewct m\ mm, aasi a= sm re "I'^i a«2F af©h t_ a 

^0WA12f gcit AFgtlOl 2DIC+. 3E1LK 7I5T ^Ojl S£S SSTEia, 01 

KHI EtSIOi a= 01E1 5h*tS e(species)! AhOISJ ^§011 5IS+0I B-0IU= -S«2|- ^ 

ass as.saa * .ac>s .&s^irais s^o. 

S S-^l 4'Alfffe i'^gOil CCfEK SiflK irradiation Phase)(c)^ nf|(n>l) «^=!CK 

XII 1EJ-7IW HHMSW S ^Alo^ a^(Hi [QfiK pg!(pt1) 1 xlEIBW) 

71 SiQ, 

0IEISK31 £)2Efe Bfflg S|iS 5A| E^l(c) S/E= £|4£t g S|S| B?ll(d)7|- (5A| &m 1 *IE| 
E^l M0|2| QE m AhQISI QS SEI 9711 g 6FSSh= 7^1 UH^tlOl SOI) 2AFB31I(1) 

at -a aa 9?ii(i)i 32^1 mm, e.^aD= mi mi sm. (e^ a saf btikc) schi 8 s 

El 9711:1 tfttfffe 2E 7F^SFCF). 

AMI; S i h S2J Btt2| 9?1ll((a),(b), S (d))2| £!E|^ 3ES 1^ BBOIIAI HffSlSS BaEISDIL 
2HLISFH 01 a^gs IS 2&EID1 EtF i *IE|(HI ^ 5|§ ^SUS gE7F £0FA1^ 12J g*f(H| 2| 
XlSrH SI7I DIS3ID. CCFEFA1, gfgs 7;F2l^(0|tF UV EF A|g=i)£S 1 si SAieF^ SX|g g 
LHS 6rgj5h£ ^ 3 SOI ^SE|& ^&«| a^AlgJCF^ 51 Sf2Sh7| SFSCF: 0|?ig 

uv iioi itsae^ s^iisf, cm inasss i lh chi e*«j Bis-OT/saoieji ahdichi §s 

EI=-3SfOI »=■ ^l(complex)£J l^g(destabi I izat ion)l *Stf 2 SPI UJIgOILF, 0|E|§|0) 01 S 
°Jlg g^ g^lISl OP S& &f (prepolyinerization)! 0P|§F7|E tU. 

3E1ES, UV -id Oil CH£f 0| tf|l7|x| =*t a*JS.&«as| S?- LHOUi RSI 3-S^E1-0|S|* IGi L ^ 
4^ 2Ei &F^ 5 7WI OS &£|££ 'F^I 4 SFSCF; E.^ g^ t^Hl 7|iS *f| 

1 ^711 U^EFS, 1£| EM S UV 5AF 9711 LF 97111 (c)2F i SE| 97)IU 9Wd)l 
^§F^ 2101 ?Fs§CF 3*, UV d£S 4^1 #2| mi SDQ M ^IOi§F^ 201 DH 

^ 83**2, E£H 3EISF01 Slig) ?.DIS sF*^ 1 ^IWI CHSFd ^71 s°l 0|h g 

E fSl 4f^AI?fe a 1§I S7|S|£S □ ESSOI S(71l 9ES 201 7|S*FD= 501 Sf**« 



3tQ. UV m CH& itSS Si XIIESPI *!*!• &gj£ 2ESWI ^SiYH tm SI3E tfSISSI i 

oi°f ?Oia-l||&i ^ MS^ si gS 311 IIStHIB, UV 2CHI EH^J" JrSS 271 #1 WSSfe 
CHIbdl a-».(P08tBriorl)l SffiE, 3£|S{£3 3fflEi tl g£ 20| ^hfe&hTfl 0|2»s e 

Ic)L( j|S SHJ OI22I BTIIl(c) S°h:HL UV 2£S f f-S OhLIQEHSE £j2H» S^A|?| 

?m snt 7isa s2?oii [hsw 4 as- lhchi ^ E -s^°e sai&ks 201 7^371 imgoia. 

KrEW, 2ARA| S= g-gCHIAI, 271101 Bg3££ g§3|£Sir *TSH| £EH£ *hBS 

(bio t-dj 2EH yf| ~- Z -.5 J L l | <= ! Z §1 1 I EHprep z I,. 

2 ^SufQ '(i 0>» I i'g-£|OW= b-i\ ~w m ZL>\k\7\ Sfe ges-s y [|)S jo S ^ 
1^1 A *>0> M iPlb ^EIJi SAhS! g^Bl ^n MI r,^! ZlIDj U\ iQI 2 >K|- 3™*! &g 

1 ""I— J HI £E£ B^ ™l I 3 (HI 1= ECj j" T is iTL.j. 3 B 

q S 2011 271 IE il CHSfO ar<o gg# -, 121 /i^ channel I g W 4 °iir, 2 
7! 7151 Hr?=> .UV m . &£■ -ArSSfe 3§ SSI AfeSXh 

^^{SJ°J EAK irrad!ation)l g7| 9& EH 271 1 #21- 27| UV £2] g£ ±± A(0 |, 0171 

(HI Ale bJIS 271 1 # $|0|| 7|B0| UVijCHI ^g*P3 71521 *wm 2(HI, Pr±3(mask)l 02 
Sr= Still* 

271 01i3^ 271 1 *£S^E1 Oi^ SE2) 71 EH ^3 AXIS 4 Sill, 27| UV 4±S i & 2HHI 

uv m ummm 27i n^aoii mm sta*i yn^QK nass, ^§21 tieidii sctu 

S= SEI 7ISI2I D^31 «W 301 271 1 #irS^§hOI SEH, 271 1 S ?IQII ^oiais, 
. SEI 7IS2h KOI UV m\ *3t h 715 2CHL MUD) D^31 as»^..2= 7fe*ICK- 
5*h 271 D^Sir 271 1 SlF 2j§ S«?0| 301^.* aSEB, 3 UH 271 D^31 aaSCT A|A|5F 
SIcCII §SI S£l SPI '9ISKH SRh 271 #1 D|E| x{E|(0j|S S£H" 0^' S|S*|-.7hg 

Sfe.21)t}fe 2E H^tfCh 

£°J§ra, AllHSjoi uv i! BAK.&TIIS ChSSLJ BJ)I(27| D|D| 12J feEl 7(2 Q3 -J^Q), ^ 
© 271 I * >|(HI feOIAIS 1 2 SEI 715 m\ 271 D^3£| 271 1 s ?| ES 271 1 # 7WIOI 

oiiAisj m m®. 

©■271 D^31 Ctp UV Oil 2|«| 271 S s°j mm iAh 3?||2K 
© 271 Q}£3°| SI71 B?tl2L 

© 271 5AF EBi Iff. D.^DE|= 271 1 s gg°l JII7) B?IIS 4= SID. 
(S.^SS 2 E A!^i 3AKS?II7KB &g LH CHI fllSSQS, B?ll(3) S/ES B?«(4)S SHJ- 0I2BJ B 
711 dri^ q CHtHAI^h Ol-U E^l SBOHB ^tSl 4 HCfe PgOIEK) 

271 DK^3= WSI Dh^3°| 21(HI tKF D1£1 7FA| fl|7|i 4 2iD. 3 7F2 Z!B*T 

oraf DI-2371- 271 1 A $I(HI S|g SsfilOi aChS, 7I?|I3°I 0^1 AfSShCfl Sll 5S£ 
SAN(peeling) 20ILK 0^37F 27! i #-?|D|| a^ CH 7IB 910)1 g^H3| ai UJ 

= ; 271 OB 7IB* Zl&ol STISjS 3£S #MtFCK 

Etin^us, ea&it;i s^^sjsi siTis Ota 7ft;i »4i£s, usi asjaia sh£s, a aiaei- 

gera!£££ S7I gOHU gOHSj StmWI §o|A|g£S« 4tS^ 4 °AlP. EtL h 27| Dhilia, iAFEl 
A| SIS gg2J fl|7|S SDH(,S)£I S«2(bath) LHCHI 271 7151 §7178 ^(immersing)£S*|, 271 % 
DH(1)1 271 S -S m i5EHg(spraylng)£S«|, tig §s«rins-ing)£S, 4tSl' 4 aQ. EA|£I 
=' g^ 3 JCfflISS g^2J §tfOJ li!! □ g H -iJ(pronounce)SP| IIHSCHI OlElfl- fll7i xHBICHI 2 
DID. 

S K9H EEhSh 271 11 5UI?PI 91^ B7II (a)MAI Ah§l 4 a^ 013 7W 6W=t §101 a** 

tm s>= &2£g om flsaQ. 

S^£| ES a?ea.S= HSas»(halW) &g2j =^ g=(metal salts), S7I ^ mi9 

9! ^A|5H(alkoxide)sl¥E1 SEIWI flaiaO. S 8f3S Wtl ^ Mil ?|4£ *h S°J 
*!2Cm BtJ- 20171 ILHSOiL OIEISFOI Q&M L>EH-fe SHBS, ^ SnCb, SnCl,, Sn-2-fl|B'«!AFitO|0|E 
(Sn-2-ethylhexanoate), §^2 Sn(0R), ES SnR'(OR), £| &^A|smR, R'S ^ aiMEHDI^ES^AI- 
OIE(tetraisopro P CKide : Sn(O-i-Pr), )2[ SS, 1C LHAI 6C 2| &il gTfi Effi]2|, StttJ+71 

U Eh^, ^ 71(1 hear radical J0I7IU 7ll(branched radical )0|Er>OI 3^1 4 aEh 

HE|0|Ma/e!SSrSy= SUSCketone) S/ES CHI2E1I5 7lsl ?>S S7I MAI, H§| p-CrOmiS 

^(family of p -d iketones)Oil ^£ ^ArS^EI ^ E -^E|^ 201 H^S|t|CK 3SB 4 a^ OlSfe 
2,4-S&Q£(2,4-pentanedione), 1-Ba-1 ,3-^BCIS(l-phenyl-l ,3-butanedione) a CHU OWSOWEII 
0|==(ethyl acetoacetate)0|Er. 

ESS7f air, ^ trggSI 271 #S o£i a IgorS 13201 a71U, t^H ^AF LHCHI 

*a i*± 5! .XEKoxvBen vacancies)?! ai IUS, 2f^2| 2E20I ai 4 SICK 3E1U, 271 sCHI 
□l°t 2[H3££ ^S 3 ESS H§*R7ia 271 ICHI ES-E2] S^SSS S7|&£S*I 

frll E?S§IS 201 IMm, 01 EB MS, 271101 DhDIE m 101 tfsl2! 

SrEIS(h«!bgenated) m\ MEH^£S5| OWIM^ (trif luoro- acetic acid)2F 1^£S 
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'sra= s?hsa, trsaa ^-'siEt. esm?, *<gs s^ *mi£i s^i cHiim 4 as s^ 

S 4 SCK Efet ?#.:^triSs E?18 r 7l! '■ S*£r2, ' SjS-st E3M S^0| ?:7lft£2| Va 3, ^ 

n 37iioi =^ ^saaft(Oiift sbci, es sbci 5 )aj *ehs 4 si= uii(As)u emis(a) 

■ E r g££^E1 a E 4i 3J0IP, 

£! E J! gOHS B13££ S7| £DH, 181 OIISlOILr 0143^5! (isopropano I ) Eh&'SJ £3 ft 7Ih! 
?>S gDH2! 301 U'fe^i-SKIK E£r Oil! ftOi iCIS ^a^rKsodium hydroxide) ga|0||_r gfEI_|O r £ 
£ ?7|ft( inorganic)!! ^ Sip. 

■ • uy±3.y\ m 1 m am® uv £Af b^ii ^tmsaioii A r §Ei£ B&oiiAi;. 3A r sjife, om t 

01 §XIS. &B°J i£E|^EHE|(photolithograp^)S, ftfg 3SDr33(photorr,ask) EfS?l, ^Ai! 

ski a^i so. m w\ a[±H~ ass to -sol ?ei eissi 7ie m s 

SO. ' " 

#?i s e*r e?ii.(bfe a. .^i.g$Ph one-sta .5.LHAI ioocte api, timmm^= io» oisei 

1 >S ^Ui! J ? gSftl-TII u!)^ °_J^ ^7|£' 7IS33 [o-e j 3 I 

ftl S*ftte 3? 3FJ 5S (spin coating).^, S3 3S(dip coating) SS, EhDIU 2S »S 
i amina tit ) r*||l| fcj .1- iEi 3S(r. I cr coatin r | DiLU 13 38(mehl uus 
coatingJOIEKr 01135 SAiS ^33, 7rs8r3h 
. #71 UV 3AF B?1!(!)(c)S, ^71 ftSJ ft £«A1, 2f lEDmW/W ft.SI 100 UJAI 200rf/rf AKJI3 ^§S 
^2i 3711 300™ ?S Oil ss| 250 LHA| 3B0hm Af0|2|., 4AJ£ft A r §8rS 3QI H|S5|S|CK 
#71 ft *|E| B?ll(ft)(d)S SI3*r 100X, ftSI 200 I.HXI 550'c ArQIOilAI ftBK|£S 4SSEK #7| S 
3S ss| ;|iK3| SE|3 33E|7iL r S7| Stft-Hl' 71*3 ?J 3?Er2 715=1 5^ £i'2 r ^ttfPII 
8 r 7| ?|8|0| IIII. @?|0ilA1 3ii 4 SiQ-. 

4th e %"2= SEIS 35E|7iLr 5^1(1)1 7|££ ^ ?St!- 712, E^ A1IEH0IU HfMSAI 
Er5i(vitroceramic) 7|iS *t 715 3^ filEISS S 715 4 k 0il fe^i slBJ S3M [H*t 

££E.K S B^g= 3°S=i Mi ^ F:S.nO : ; Sb:SnO, 3^ As:SnO- E^2J, fiJ^si-os 3-?SS ^ 
aaftft 7|^£.o>7|U, -£te 3^1 ^0I- 3?SS a§ ^KlWIurn oxide : IT0)1 ^ 
a, a ^ § c a gK| LM ok . v [,| - | U nirkrm - - z L3^e , 

£ SrO,l 7'|^S OilgS/iflSSiS SSOil ' OH? 'sj^2?SQI ^SQ. 013 AISJrAI, 

oiai*t ftgs. msi m^ss. mm si^ 32s 2171 mgoii ^ehsi ong 7in m 
gsra oissr=-aoi mm a^Eiaa. eej- e irg= ^is^ss sntts 7i^s # 
ft g7i.?i*j- sg.M a^-aoia. 3S lis is.^^ 5 lhai 1000™ awi, m\ m±ti ioi«a 5 
wis SfMift sasdr. 

.B ?A|IS Oia 7CT gOfOilAi a£«.fii/a^ Efe.gS SXI 3U£J 35 (HI CH& 

B gS-011 ELFE g-§CH! mi 301 th 01 S§ MD^, 0111 1D1 ft S3K Joule effect)! AUS^ 

01 TElElfe IIE^U §2 &A| SI3-? 3S All^Lj: e^lOfl §«?SPI ^1^ °!tflU! ^guf^ 
SIE^ft 9|*l £!3S OiEflOlft 33Sfe 21 ^33 §}S, SEI 33 tK31 4 SICK 3*j" B :§S 
Of " KB 0111 13 Sti SSI Oil ?|SIS m% °l^ 3Ar7| EH tm-r« ?HI ^ 

(shield)2J 71^1 ^ 3B9 -%mim A©.I 4^ SJEF. 3^ B gS? S^AI i«fig 4 SQ.. OF 
A|°^ B ^SS, 0111 mm S3. i3S .ErSSI »ft- i3S2| 33. JEES lEr30P^3aO|E|- 
3 fter-fe 33^1, 3S 3^°J B!Erg(tactile).'i3S, S §0 ^9.^33 ^Ak5 #S| 7Ullfai 4 

a, msm as * ss i3g!-/s!E?ei efsi aii^^ aft ^^33 aA r s*ir 
a .^ SIQ. 

3ti B SraS, 2ft§F01 gSS 7IS, S 3^ ES fta^/MSEIfe §1 ^S££ §rS 715, S^ 

gSftCftjs awfe 715, a asy aaoi »E r 1-1 gs§ioi %om= 715011 ay aoi 

E?i B 715^ ^7Rj°l Bftl 7rft SiQ. UJB^& ^A|0||01l CQ2h 6 h 7| 7I5S ^81 SaXII 31 
(0111 fiOUICb. ZrO ; ES mWM ^ S^ ^trl(l), i.H^rHfOIE(oxicarbide), 4'EI=HJ 
^Sri(oxinltride) ES ^ElS^i 13SH(nitride))3 33EIS Sl±tt EhE ^ h (thin fllm)l 7ia 
Cr. ^7| HPKft)S S 491 s OKH0i'9IXISa Et[ 01 'S^ #(ft)'s nn 7|ft 

(S^ ^ItlE11!(.cathodic sputtering), CVO 12r 25 S*T 711)1 HHISWI ft-1 ^Mft 
§S8FO) S01AIS SOI UFg-2j8.p. §7| a^S 10 I.HAI 150nm ArOI, «S| 15 LH XI 80nmArO| 3S 40 
LHAI 70™ Ami Oil atJEIfe 718^3 5JJIIS. 7H ^ 3 fh*^ S12F 3 ^]|0| CO-Eh, EH ^ 
WSEI . 7l52S^Ei W7EI Sife lea line element)! .Vtt §«l 4 ^ ^ h ES °J71§ 

(anchoring) 1! ?>S S)ft *W S0|Q. 33? 2^3 SOI rJH,^8rU, 01IS1 4 Si 

B BSS Ora E3£.S OflAIEIS 3*^X1 Sf= Of ft AfSSHJI SQ ^1181 ^Sl 30ICK 

&Hit ftSSI 501 ^^OilAI, ArgEIS 715? 2,^E| Oil CHI [QEr £9E! 30IEK 4 k 7l 7151? I 
£ ^Ei7l~iChErS(sillca-soda-lime) SEI (float glass) 7I510I71U 3§3S: 3 7059s 8 r 01IA1 
3y(Corning)£S« AI5EIS E r Q2| ^7 r EI7r 21fe SE|(alkal l-f ree glass) 7I50IU, ES SiO, L\ 1 
SI 5 7151 S Ci3 SIUQID. 
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ESJ- *W gt| ftOHHIAl Sgo^lDil ajSJ*!' UOTO SSI tfgSOl Dili 101 m W096/11887, 
W09B/4032D, %! EP-854 H7£0|| .AHSSCF. 

a^|d| wa g E o SE |X| .g^StTILr ?])||2r.CHSf 100nm(10 IU\ 1000nm)°! 5Elg££ ^ 

21 g^CH ^x-S-ICH ESS£ A^fg "lis - g*,^ ^ 20IQ. " 

■s ^swi to* £ 7H2j g-a -aa.ai m= e i 3 e m\M m*\siz eaieistC-l e i 

£ 2!^? ,§2J SSfD] 5IS.H3)-; EAI9 210111, £ 2= g=«* #21 3*rO|| EHSKJI EA|ei 2101 Q, 

e (oii tiei, 

- SI 1B7ll(a)PIIA|, ^^ZIl 1 #(2)1 i£r 715(1)01 XilgElifQI, 491 #21 tfgSS 0| 
(HIA1 .gSS 50IG4, □ S tr«*S- $HJ 0I42J £71 SI °t§tW7l2A1, Etf 47! 

2911 MXil A'HDI'SI &S0I U-? S'^SI ^OILh *||0|EW Sfe 21 fflSr7| *I»KB. ^ICHE or 
L12| ^ 37111 m\0\El[t[7\ m *tSM (agent for chelating)! SHtkQ. 

, 471 -IS 23AI71A1 S21 feE! 7rX:D1, 471 1° 3= 5711 SDK 

- 'B3J(b)0i [[fir, 471 Sxll #(2)£ ejg2j ^g5||(photolysis)S =fi! ISfSSffll §1= UV 
^AltfOll k^irlDi. y^iif AHDI2J 31^ *«£ = 47| #2j £Mt EH1UJ 5» StS 

( p repo I yrne r I zat i on ) 1 |J£?i CK . 

- DIEl'SrEB #(2')= B?1l(c)01lAl S7| 
?E ; s 21 E£! S Xi El m$ S*S9 LHO* *tCr. 
E 21,[[rm ^ 4©SS 7|iS *i- *S SIS5I2S PS2I $0\E H.g££ ^OlSQ: 

g &W:(a'!fe, mMfy tQL 471 715(1) 4fH| ■* #(2)1 2££ Ol^Of*] Si 

-* ERt.tb'fe 471 #(2)2r SStlH i£EUZEHEC-i 2|*> ^Alt 3|aS D r ^3(3)l 
S*fA|3|£ S£M OI^QIAI^gi, □ g4Err -5|lt[-ft^£S- StfllAiar ITS &4£S SSBCK 
-* E^Kc'fe 47| #(2) 3 01^3(3)21 ^mW UV 2£3 £A|S1£ 2t££ 0|?Oi'Sa. 471 01^3 
(3)71 471 UV! gEtl'SPI IB SOU, S^ (2') EJ0.I ms. 471 UV Oil tSfljl. fl»AHHS| E21 tMM 

-.B?l#n=. 471 DliEl(3)! Oil! 101 iU(peel ing)£S« SITfSfe 21£S QI^DIAI^IHL Q|E|»h 
01 5AFEIAI SS, nE|?ra Sl£2|- TWA! SH, S^(2')£l 'gOI 0=ff f=f f St£|A| S'S, 471 #(2)21 S 

51(2- -joi teaa, 

^ B7ll(e')=- 471 SAH-AI 3fS 3^(2' )S S|71§.h£ ^£S OI^OTOBEII, D|£ SJgtT S7I *DH-, 
^51 &ia* 71^1 ?f=-S7| SOH, E^ ^^tH g^DIU ^SLIOl^S S ?7I SDH5 471 71 
5(1)1 Zte-SI ^3£SAN 3011 4 2iQ. 

-* EAIEIAI DW^-B?U= ^ i?sHSI>W □ feE! ^SA|7I7| Z\t\0\ SSgh= 

S3(2')l § SEISIN 31£S OI^OISLK 471 D1^3(3)S ?aiSEI= HH ^ tH| n» 1E!£S oiisg # 

oi nsisioi zim-zs. schsek 

5 r 21 ..ija:*l 0)1(1 LHA| 5)^ ^ S^llSAl $4 EHMEhO|i£SiaiO|M» ^ 11 AFSfi-Ch. 
471 S12J E^: yKgo. s -oiyO: 

aiMErOI^HSggiOl M(Sn(0-iPr) J )7r gDH, Oli=SSl(^PrOH)01|A1 8t|SD. 

=#> ?S|'.-a5*BB*-«ltl- BaiOIMSI, ^ E aCaJWI-Al EAIEIH, DWHO r Alie(AcAc)PIEH! EtMEIS. 

i :i£(2 pentanedicr u!L +rE (b)ffll E.AIEIH 1 1 ^CIS pheny 1-1,3- 
butanedione)0|EH2 m SEIfe, ^2g01A'l|S(BzAc)0l,. MIOII IOrEK 471 gajOf §7r=!D. 

E r g£S, 471 12J g^E71 471 1! «7| ?lor01, OliiSSSS !(H : 0)§ S7|«£S*j 

Q. 

Kta\m= 47i aMEioi±=£saoiMs 'asaAiao. oiEioioi dwioiaii^ e 3oiiai e 

AIS *f!l «S6P|-*|*fO| 9^A|SH2| SfflAI 312J *|S m&2£/* 471 ^1 ^ SW" 
□I-EH2J S 12 5 JH2I Oil S ZfZ«HI CHSICfl. Z*\ 271121 39| ! EWS 3EAIS, 471 12| 

saw- ti«M UEfyiQ. 





Sn(0-iPr) J 


i-PrOH 


AeAc 


BzAc 


HrO 


Oil 1 


1 


30 


1 






Cdl 2 


1 


30 


2 






Oil 3 


1 


30 


1 




2 


Oil 4 


1 


30 


2 




2 


Oil 5 


1 


50 




1 


2 
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2. 22| aesi 011(6 IU\ 9)fe ^ 2RISSAI ^3 2giri(SnCl-)i ?m It Afgt!Q. #71 12) 
=> 011(6 LH XI 9)CHI CHoK31, SnCLSr OrAtI0rA1IS2| SftSg 1/20 1 HIS 5HIEI2, 3* CHiz 3E iPr 

eiai sewkoii 6) e= e ^ r D i m r 9) i-li on 721 §^chi= cf.cooh, 011 8°i ssote 

SbCI,, 01 921 §^CHI= SbCl 5 2j EE! M7h 0.121 ESH/SnCi, thijl g^^JQ, 

=*> (HI 10011 CHohOI, SnCl, 5U (HIB12| £ff|€ 1#0'SH|S SJIEfeOL 3* (HI:&«H|A1°I SbCl, E3 

Efe (0", : 062| SbC),/SnCU iU[S) §'7H!CK aR|S, h £S, MBSWAISJ 'OWISOWSg '0.42| AcAc/Srtl. 

SHIS 

- 011(1 LP 5)011 [LEI- SHI El £ #7| 1? CH ™£g AtSSfQ. 

#71 AHEI^ 7 15^ 3717120™ x 20mmO|Il Imn&l SiO, ?|BOia. 

#71 5 7H-'I M zt^S, #71 1 3oil5 SE|s^E12| *|J7mO| CW 0,20 E^ 0.4 mm /s°i HI 

IS, 2-311 (dip-Goating) 71 SI Argil-!? °E| #011 CH^f' 20 LHAI 500nm°J a^#£S S*rS! 



=> CrS^/ 5^21 SE|£ 12| 11 S|0|| i'.2|. !\7 1\ m IBQmW/crrfOIIl , Er#0| 250 LHAI 3ffl»B ^ 

=* C»£S 6ffi2J SSI£ Attn #£S #71 12J 333 2r#SP| *|8|0| 100 21-600* AK3I2J 
SE0IIAI eilHISIEI-, 



E 4^ OH 501! EOS #71 I #1 UV- CHI i^Sfe Effll §°M| £PI 1 ft : 2| ?MW& 5 
^|P2| §2Sj.oi StU- EAJtHIK 335n m (Sn(-0-iPr)|£l BzAcS SSS ^MCHIAI , 



y uv aii:hai2| s 
- &oim mt[= 

■mm-.zm. 20m iws s« ih sis aippf mm msi-a ^ai 3bo^ *o»£ 7121 asi- 
sq heies oa *ms z^j 1 uihi situ gvmn 4mn timet. #71 121 #71 

UV EAr Etfll e°K)1l GH^f '30X E!^ SiSCL 

0}£H2| I E Oil 32] H X+EI .Bl£| DRI?f 37111 4SSI=a.^SEI= SE(T(-c))2| £^4£ 

SOIS 4PI SnOr #21 S/cn B*|£ 271 2EE( c (UV))21 &t UEHSD. "' ~ '" " 
££ 3B2EILL ai*J °Jg9 m SHI 715 #011 122Q.) 



I 3 = Oil 3Ir SArt!- SB 



Ml 3 


f 


o 




100 


0.9 x 10' 




200 


5.0 x 10" 




300 


2.0 x 10' 




400 


7.0 x 10' 




500: 


1. 8 x 10° 




600 


4.4 x 10" 


[HI 3' 


450 . 


5.0 x 10 1 



« tt)|(1a LHAI SiMM, (Hid LHAI 5)CHIA12I ^ gSfif SOI ArSEI LK Zm 715 #011 Ar§£! 

lk #7i as.uvoii ±mm soil #7 1 ass ^ =y chsf so-ioo-cwiai asAisss efa- stra 

Elf^aS 7151-s n 13 #Q|| gafsfa. #71 DFi3fe "EliM Ef2 USAF 1951 " 2| 01 

S£S aaiLI OlESE AfO|°!E|a! SfflLKthe company Edmuid Scientific Company) ArWIAl SDHBQ. 3 
5is *0| CHSF 10 LHA1 20^m °! gim 0]aS2| SEH°iC1l, A1S7I 20 LHAI 50^2| 71EI2.K1 gO|7a S! 
Q. (#71 a* .PIEI 32A|?I£ #71 101 Pier TO 5 Pa s °| SS01I Efe^ShTII *£r). 

CHBf 100nm2| cqi'OI a«| DH° HE2| M?HEi St= fePI Dr^32| n«gl XH45^^ §io| 
SCH 2D. Qias Ml 52| SIUWI CHSKfl IS SSeSDIEl (surface profilometer)01| 2|S« SO|A|3 
«§Efe #71 #2| -5SS(prof ile)l S.MtH=, E 501 Al EAIi ^ SID. 
« 011(6 LHAI 9)01. toa- SHIS &PI CfM »B£S Afg=!D. 
=f AlgElfe #71 PISS B!SS 3^ SEIOID. 

=> 715 3 #71 1 ZfZJSI oU2| SS ^E! 31!£S g^Q. 
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UV 2Ald£ 10S SB ffll (1 LHAI 5)H CHohQI DISH fcf 3HFB0I. 

=* a'sss. chw seasi s jhei e-si^h 01321 S2 r iroi, 350 lhai sat ahdiej sehai 

•* OISS 'UV ; 2A| £"E|j£ f: tHEI EWif 2S^£=.^ 42 ^SlSlii 21^ UlSr ITS &S£N£E 
CHI Ai 1AIBSB1 #£| &?l!0i!Al 10|i-tK 

.£ £ m z^jjjj -HoF'-fi g2j if;' « iBIfeEiIf ) S! [^rt JS? 
AT^(p)(«- cmm ■■&9f&f 20IEK ■ 





T 


350 


400 


450 


500 


550 


511 6. 


m 


1.2 


2.6x10"' 


2.0x10' 


2.3x10' 




ffll 7 


SiO.-(F) 




2.4 


7 .Ox Iff* 


2.9x10' 


2.5x10'" 


ffll 8 


SnO.(Sb"') 






1.1x10' 


3.5x10'" 


6,8x10" 


ffll 9 


SiO.-(Sb') 






5.1 


1.6x10"" 


7.0x10" 



• .Mi 1.0IHI . ro-Bh m% m ^ s*f *oii i x-iei mm ?>=■ ±s ass 3B» &£s« 3 

y EFSSI-SEI ?IB S0II g^TSD. DISH- &0|, HS^ log SB UV £A r £!,tHI hisEIH, 

350 LHSI 550'C El EEffllAI 1AIB SB OKI 5M SKI B3ICHI itt&Cr. 2013 &»s-:gflE| S 
EH WEr 1.5 x 10% 8 x 10"* a •■cm Ar0J2] US TOf SfeBL 7f* Ai^.g £E2r 450 

♦e ??IHAI SQiaEf. 

011(6 LHAI la^ai it a5| ?|§|OI .ffll (la LHAI 5a)CHI CHoMSr 301 OISOIIE 4^1 Dr^31 Ah 
©6 KM BHtiU 4 SIP. 

- i^si, e srae i-a isnn #11 t^s^ ah^s e^chi .at!- 3£s, uv xieii 5 

gtflOf 3 S§1 Q El*J£3 JPSKH H g»H| §S §BH 2E2J gEOfl CH&I-D) 2 

he- g^m sno, i 3i b si b^ioji hsaijis 21 ?\mn aiss eism 



Sty . 



■1 #M (s0: |-g e | rou t e)1 3 °§ r 0j ^§1 ¥St^ ?IB =011 ^ 3£H(1)1 B 2 

e^ msn? ti §*rAi?pi m weoii SIOIAI, 



(stabilizing 'agent), aft|5j£S §H-r '0|£J£| SDH S!/E£ 5fU Q|£S| ESM(dopant) S^liS^Ei 
l(sol)°J $tl| B71L 

(b) 471 ?S(1)2J 21 e ^ S2J 51 i ¥^ ?IH S2SAI2I II g=f5 r = B7II, 

(c) 471 7IEK1) Sffll #£SA1 .S*tS S?l S2| ili A|£|2£S 2AK irradiation^^ &n, 

I) #71 AF£I3£S 3 34 ^£21 S?l 1011 

9£S 2^ E= si 5*TA|?|3| Sltr SB. 

Ail 14HHI SiCHAi, S?l 5AI B^l(c)^ na(nal) 'BWEI= 31 ^9£g Sfe 2^ E^ 11 
.S^A|?|3| ?ltr^B. 

' i isroi skhai, w\ a siei e^i(d)= P fi(p>i) -ewee si ^g£s *fe es= ms^ i 
i §^Ai?i7i m <m. 

%w * 

■a 1^ LHAI M m -S Olh tr^'H SiDI Ai, "G1E S?l B3|l(c) Si/E^ S3I i tHEJ B3|(d)7r 

#?.| 2 Ah BflKl ) S! S3I 1 x!E| BTIKDl aaspi *|iSK31, ^OIE *^ B.^EI= SI 19£^ 
3^ E^ #1 S=TAI?I7| 
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wwtsmm*** 



2 M Oj[ 



^71 9-h 



8 



*n isi- ^ m m -3 oi ii ?> %m ?MM, m ^ a^i 

S^(metal salts), £71 ^ SUM S §^AISl(att 

a= eer* .*# 5^Ai?i?r •?•!*!■ «a. 

Sll KM SIOIAL £3| SnCl.-, SnCU. Sn-2-011 ^*DAhicQjlO| M(ethy I fiexanoate), Sn( 

5fe SriR'(OR), (R S R."£ 5i5fe ?|( radical })2| «EHS"Sl^ ^ 311 US 

m= sit mm mm?\ %nsa, 

12 

£ 100 LPI 200*W/W AhOlOIH, 250 LHAI 3E0™ M0|2| MAMS ArSSfe 23 19 SKr 3^ i 



B'S*i 41 g^A|?|7| JI^'SBI. 
17 

M VSt LH XI 1 m& Ot ^ tMI aO|-A|, &7| i'^EI 5*1 (d)^ 100X OJ£, l^i 200 LHXI 550*c 
ArOlifflAI '£S£I= 21 HS££ 8>= 9^ E^ #1 1^AI?|7| fla 

715(1), «5| 131151 SiOiAi, 

33 i-'rW T !i I H T| II im S r ih ^ [L# ^71 &SHI OS f 3 

loM 20171- "£r *y=* Oil !'£! § 2)1 3t c-H ">I5 

19 

' 3 ]®M SJOUi SSI Eir S7| St,^ (Polymer) (#)£ .V iE £ 715, E^ tfEfSJpm U|M 

||IEj^vi'tro.c.eramic) Mil 71 is *• 715 E:r *)Egl 7 * s ^ 715°! 31 5S££ §Kr * 

'HI V8& E£ 1 192.HHI SiCHAi, M-'l loP gOi*! £71 23 E^ SS^/W^S »(2) OhSH 

(HI S-#a, 1§I T-iBb, Zr0,2h^° 33 ilsli, Ei^ tTSfS, ^Sr7rtirOIE(oxicarbide), £EI52J m 
iiiri(oxinitride) E^ I±thS(nitride)£ W2g. 3 DIE EEr^ ^S(thin layer)! 3*£t>m 

am iSBs sfe 715, 
§i 5'*rAi?ife m& mM, 

£71 SE| ErS£|. JfiSEt 7I5QIU £71 gfcflKS=)3 7|£S ^ 715, . AIE^'DIU UIMSA1IEF5J 

(vitroceramic)l 7|££ *t 715 E^ £EI5t # 7|5 .4HHI S2J £*roil 3 1* h Lr|AI 1 m 

g DIE SSHW' EDS S*T afS. 

gsf bfcgoj sjgofl SIEHAH. 

#SI§0IU ?*l tfSia mi Bi« IS^(f I uori he-type halogen)(F:SnO,)££ E^S 

ei ^-ArSrl, $fe'.tll^(A$)g £?SS ^ #»SCte:Sn0-)OIU 2M£££ E?S£! dUM 
(Sb:Sn0r), ^ .^71 bitt^l Va m 33££ E:?SS ™ 7|^S & 93 E^ M93/0lli!£! 

#qiU, ^^E^Sf ^f%mO)M 7l^g^ 3* E^ M2!^0llt!S ll ^^ H I 

SE| Hi tfU, !,o| 7rlEI= .BiE92r PitllLH BE°1 -?!^ °EI ^2F. 5*1 
S„ sg| S£E 0r i3^2F E |-S2j ^H^OIU qE^ 1 (tact He) ^3^i 9|*J- 

2!A| gtf. Ahg, gj_ t^WIAI SES a±/3E 3^ E^ §2 gfXI a5S| = , a m LH 

ai m m s oiiz & «hw me ^rsBoiu a ib& lhxi hi 2m s w± ti- son s?i 715 

21 a|S. 
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